Bcl-2/Bax ratio, mitochondrial membranes and aerobic enzyme activity in cardiomyocytes of rats after submaximal training.
Mitochondria are an active and continuous source of reactive oxygen species (ROS) during respiration. The ROS increased production during endurance training is a result of an augmented electron transport through the respiratory chains, making in this way the mitochondria a potential target for oxidative damage. The Bcl-2 protein family plays a central role in the transition of apoptotic signals towards the mitochondria in stress-induced apoptosis. The present work studied the effect of endurance training on the expression of the apoptotic proteins Bcl-2 and Bax in rat cardiomyocytes, as well as the concomitant changes in the ultrastructure of the mitochondria and activity of some enzymes residing there. Two groups of male Wistar rats were used. One was the control and the other was trained on treadmill with submaximal loading for eight weeks. At the end of the trial, samples of the myocardium of all the experimental animals were obtained. Immunohistochemical reactions for Bcl-2 and Bax and enzymehistochemical reactions for succinate dehydrogenase and NADH2-cytochrome C-reductase were done. The results were analyzed using specialized software. Transmission electron microscopical study was carried out too. In the myocardium of the trained animals the expression of Bcl-2 and Bcl-2/Bax ratio were significantly higher compared to the controls. The mitochondria had intact outer and inner membranes, with no signs of swelling. Mitochondria with denser packed cristae were found predominantly. No significant differences were found in the activity of the investigated enzymes in the cardiomyocytes of the animals from both groups. In the myocardium of the experimental animals endurance training for eight weeks does not lead to activation of apoptotic processes via the mitochondrial pathway. This type of exercise training could be used for cardioprotection in order to elevate apoptotic threshold of cardiomyocytes.